Radioactivity anomalies occur in all three facies, with 48 percent in the sandy facies, 34 percent in the intermediate facies, and 18 percent in the muddy facies. No consistent relationship between sites of ore deposits and facies distribution is indicated on the facies maps; some groups of anomalies occur in one facies and are distributed parallel to the facies boundaries, and other groups are distributed normal to the boundaries and occur in each of the three facies.
The relationship that must exist between facies changes and uranium deposition might be documented by a computer-assisted manipulation of the log data using added parameters such as the number of alternations of mudstone and sandstone beds and the mean thickness of sandstone units. Roll-type uranium deposits occur in the sandstone beds of both formations at various stratigraphic levels throughout much of the southern part of the basin. A subsurface study was initiated in 1972 to ascertain the influence of facies distribution on the emplacement of uranium deposits. Electric and gamma-ray logs obtained from many of the companies exploring the region were utilized for the study, the logs having been collected throughout the period 1972 to 1979. All the logs were recorded originally at a scale of one in.
equal to 10 ft so as to provide more details of lithology than is available on logs of oil tests which are generally recorded at a scale of one in. equal to drilled to depths of from 305 m to slightly more than 610 m (1,000 to 2,000 ft), and the rest are of holes drilled to depths of less than 305 m (1,000 ft). About 100 logs are of holes drilled to depths of less than 123 m (400 ft) which, although of little use for the facies study, provided data on the location of radioactivity anomalies. Because data on alteration of sandstone are generally unavailable, the exact position and extent of roll fronts are not well enough known to be included in the study. 
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Previous Studies Previous studies dealing with facies of the Wasatch or Fort Union
Formations in the Powder River Basin include that of Davidson (1953) who was the first to report the progressive change of facies from south to north in the Wasatch Formation and to relate uranium deposition to facies type. Sharp and others (1964) and Sharp and Gibbons (1964) expanded the study of Davidson and mapped the limits of various facies. Davis (1969) discussed the occurrence of roll-fronts in proximity to sudden decreases in grain size.
McKeel and Crew (1972) published variously oriented cross-sections depicting the correlation and variation in thickness of mudstone, sandstone and coal beds. Langen and Kidwell (1974) mentioned facies changes in a report on the Highland uranium deposit. Denson and Horn (1975) published data on the heavy mineral assemblages in the Fort Union and Wasatch Formations. Seeland (1976) presented data on the distribution of grain sizes and shapes as well as data on crossbed orientations in the Wasatch Formation which were used to develop a paleostream map. Dahl and Hagmaier (1976) noted that the largest uranium deposits in the area occur at the distal margins of sandstone beds where they grade laterally into finer strata. Raines and others (1978) demonstrated that, because of a relationship of vegetation density to the type of local substrate, the facies distribution at the surface can be detected using computer-enhanced Landsat images. Galloway (1978) delimited mixed-load and suspended-load channel facies as well as floodplain and backswamp-lacustrine facies and discussed the relationship of uranium deposits to facies.
GEOLOGIC SETTING
The Fort Union Formation of Paleocene age and the Wasatch Formation of Eocene age comprise the rocks exposed at the surface throughout the area studied. Both formations consist of interbedded mudstone, siltstone, sandstone, carbonaceous shale, and coal. In some areas of the basin the contact between the Wasatch and Fort Union Formations is a recognizable disconformity or a surface of erosion (Sharp and Gibbons, 1964, p. D10) . Over much of the basin, however, no definite contact is evident, and detailed heavy-mineral or palynological studies are needed to differentiate the units. sinuous, suggests that mainly braided rather than meandering streams deposited the detritus in this zone. Zone A corresponds roughly to the X sandstone package of Galloway (1978, fig. 7 ) and the sandy facies in this zone corresponds to his mixed-load channel facies. Although some of the radioactivity anomalies represent isolated occurrences, many of those in T. 36 N., R. 71, 73, and 74 W. represent ore deposits being mined at the present time or in the recent past. The ore deposits occur in all three facies, but most are in the sandy facies (at least as defined for the zones selected). Gibbons, 1964, and Seeland, 1976) . The presence of many anomalies well within the sandy facies seems to contradict the observations reported by Davis (1969) and by Dahl and Hagmaier (1976) , who found that roll fronts in general, and the larger uranium deposits, typically occur near grain-size changes in the distal portions of thin sandstone beds. It may be that the facies changes associated with ore deposition are too subtle or of such limited stratigraphic extent as to be lost in the 93 m (300 ft) intervals individually analyzed. It may be, however, that subtle facies changes only within the host sandstone units themselves are the controls for roll-front emplacement and ore deposition, and 1 9 that the number or thickness of interbedded mudstone strata are of little importance even on a regional scale.
The data on which this report is based have been entered into a computer. Various computer-assisted permutations of the data using added parameters such as the number of alternations of mudstone and sandstone beds and mean thickness of sandstone units may reveal a consistent pattern that accords with reported observations. Further manipulation of these data may demonstrate, however, that the relationship that must exist between facies distribution and uranium deposition cannot be documented by using only data that can be abstracted from electric logs.
